The plant Bidens parviflora WILLD. has been used in traditional Chinese medicine as an antipyretic, antiinflammatory, and antirheumatic treatment. 2, 3) Previous studies have isolated sterols, 4) monoterpenes, 5) flavonones, 6) flavonoids, 7) polyacetylene glucosides, 8) chalcones, 9) aurones, 10) and flavonol glycosides 11) from this family. The isolation of four flavones from the leaves of B. parviflora has also been reported by others.
polyacetylene glucosides, 8) chalcones, 9) aurones, 10) and flavonol glycosides 11) from this family. The isolation of four flavones from the leaves of B. parviflora has also been reported by others. 12) In screening the bioactivity of Compositae plants, we found that a B. parviflora WILLD. extract inhibits histamine release from rat mast cells induced by compound 48/80. We are therefore studying the chemical constituents of this plant in an effort to identify the antiallergic agents. In the present report, we describe the isolation and structural determination of five new polyacetylene glucosides (1-5) from B. parviflora. We also report on the inhibition of histamine release and NO production by these compounds.
The molecular formula of bidensyneoside A 1 (1) , a brown powder, [a] D 23 Ϫ146.4°(cϭ0.6, MeOH), was determined to be C 16 ) groups were observed. The UV spectra of 1 were typical for an ene-diyne chromophore (l max ϭ220, 241, 253, 268, 284 nm). 13) Aglycone was identified to be C 10 H 12 O 2 by EI-MS. In the HMBC spectrum of 1, the glucose anomeric proton (d H 4.26) showed a correlation with a methylene carbon at d 66.9, indicating that the glucose must be linked at position C-1 of the aglycone. Thus, the planar structure of 1 was established to be 3(R),
Bidensyneoside A 2 (2) was obtained as a brown powder, [a] D 23 Ϫ157.5°(cϭ0.4, MeOH). The HR-EI-MS data indicated that 2 has the same molecular structure as 1 (C 16 H 22 O 7 ). The UV, IR, 1 H-, and 13 C-NMR spectra of 2 were nearly identical to those of 1 (Tables 1, 2) , except for a methyl chemical shift observed in the 1 H-and 13 C-NMR spectra. The methyl proton (d 1.89) was observed d 0.09 ppm downfield and the methyl carbon (d 16.5) was observed 2.3 ppm upfield from that in 1. The H-8 and H-9 coupling constants in 2 showed J values (10.5 Hz) that suggested a Z-configuration for the double-bond protons. The nuclear Overhauser effect (NOE) experiments indicated that irradiation of the 10-methyl proton signal at d 1.89 caused an NOE increase at H-8, and irradiation of the proton signal at d 5.53 (H-8) caused an NOE increase at the 10-methyl proton signal. Thus the double-bond configuration was assumed to be Z.
Bidensyneoside B (3) ) were stronger than those of 1. 1 H-and 13 C-NMR data (Tables 1, 2) The sugar moiety in each compound was identified by thin-layer chromatography (TLC) after hydrolysis with bglucosidase. 14) In all five compounds, the sugar unit was found to be glucose. This was confirmed by the 1 H-and 13 C-NMR spectral data. For compounds 1-5, the coupling constant of H-1 was about 8 Hz, which indicated a b-glucose.
The anomeric protons of all five compounds showed correlations in the HMBC spectrum with their methylene carbons at about d 66.9, indicating that the glucose must be linked at the hydroxyl group at C-1 of the aglycone.
The stereochemistry at chiral centers (C-3) within compounds 1, 2, 3 and 4 was determined using the modified Mosher method 15) (1b, 2b, 3b, 4b ) and S-(Ϫ)-MTPA esters (1c, 2c, 3c, 4c) in their aglycones. In the 1 H-NMR spectra of the R-(ϩ)-MTPA esters (1b, 2b, 3b, 4b) , the protons H-1 and H-2 appeared upfield, suggesting an effect of the MTPA phenyl ring. 15) In contrast, H-8, H-9, and H-10 were downfield from the corresponding S-(Ϫ)-MTPA derivatives (1c, 2c, 3c, 4c) . These results are shown in Fig. 1 . Thus the absolute configurations at C-3 of 1, 2, 3, and 4 were determined to be R.
on the R-(ϩ)-a-methoxy-a-trifluoromethylphenylacytyl (MTPA) esters
We examined the inhibitory activity of 1-5 on histamine release from rat peritoneal exudate cells induced by the antigen-antibody reaction. 16) As shown in Table 3 , the inhibitory effect of compounds 1-5 was much higher than that of the potent antiinflammatory agent, indomethacin.
Macrophages play major roles in inflammation and host defense mechanisms against bacterial as well as viral infections.
17) The nitric oxide (NO) radical, together with oxyradicals, is known to be an effector molecule for the antitumor and antimicrobial effects of macrophages. However, excessive production of NO may also lead to severe injury to host cells and tissues during acute and chronic inflammation. 18) We compared the inhibitory effects of 1-5 on NO production by the murine macrophage-like cell line RAW264.7 activated by lipopolysaccharide (LPS) and recombinant mouse interferon-g (IFN-g) ( Table 4 ). Compounds 1, 3, 4, and 5 were found to have the high activity. Interestingly, the inhibitory effects of polyacetylene derivatives on histamine release by mast cells and NO production by macrophages were observed first.
Experimental
Plant Materials B. parviflora WILLD. was collected in Da-Hi-Shan county, Liaoning province, China, in July 1999 and was identified by Professor Weichun Wu (Department of Medical Plants, Shenyang Pharmaceutical University, China). A voucher specimen is deposited in the Department of Natural Products Chemistry of Shenyang Pharmaceutical University. a) Cells were treated with a sample in the presence of 100 ng/ml LPS at 37°C for 18 h. b) Cells were treated with a sample in the presence of 100 ng/ml LPS ϩ10 U/ml IFN-g at 37°C for 18 h.
